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Continuous Random Variables 
As it appears in Unit 4 
 
These are probabilities that are calculated by finding area under curves that are described by functions. The 
areas between values on the x axis correspond to the probabilities. 
 
Key ideas: 

 1)( =∫
b

a

dxxf  

 

 ∫=
b

a

dxxfx )(.µ  

 

 Median: 5.0)( =∫
med

a

dxxf  

 
Mode: Max value that lies between a and b for f(x). If this is a max stationary point  - solve 

f”(x)=0. 
 

 ∫∫ −=−=
b

a

b

a

dxxfxdxxfx )()()(. 2222 µµσ  

 
 2σσ =  
 

Percentiles 
 
The value along the x axis that corresponds to an area under the curve is called a percentile. 
׬  ࢞ࢊሺ࢞ሻࢌ ൌ ࢇ࢖ࢗ , a is the starting value of the continuous random variable. 
 
That is to find the 80th percentile q = 0.80, and you find the value of p. 
 

Finding the Interquartile Range 
 
The interquartile range is the difference between the upper and lower quartiles. 
 
The upper quartile is found by: ׬ ࢞ࢊሺ࢞ሻࢌ ൌ ૙. ૠ૞ࢗ૜ࢇ  
 
The lower quartile is found by: ׬ ࢞ࢊሺ࢞ሻࢌ ൌ ૙. ૛૞ࢗ૚ࢇ  
 
Interquartile range = q3 – q1. 
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Example 
 
Let a continuous random variable be defined as ࢌሺ࢞ሻ ൌ ൜ ,࢞ିࢋ࢑ ࢞ ൒ ૙૙,  ࢋ࢘ࢋࢎ࢝ࢋ࢙࢒ࢋ

a. Show find the value of k. 
b. Sketch f(x). 

 
Answer 
 
a. න ݇݁ି௫ஶ

଴ ݔ݀ ൌ 1 ൤െ݇݁௫ ൨଴
ஶ ൌ 1 ݇ ൌ 1 

 
b. 
From part a, ࢌሺ࢞ሻ ൌ ൜ ,࢞ିࢋ ࢞ ൒ ૙૙,  ࢋ࢘ࢋࢎ࢝ࢋ࢙࢒ࢋ
 

x-2 -1 1 2

y

0.5

1

1.5
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Example 
 

Let a continuous random variable be defined as ࢌሺ࢞ሻ ൌ ൜1૛ݔଶሺ૚ െ ࢞ሻ, ૙ ൑ ࢞ ൑ ૚૙, ࢋ࢘ࢋࢎ࢝ࢋ࢙࢒ࢋ ,. 

a. Show that this is a continuous random variable. 
b. Calculate Pr(X>0.2). 
c. Find the expected value of the continuous random variable, E(X). 

 
Answer 
a.  
Show that the integral equals 1. න ଶሺ1ݔ12 െ ሻଵݔ

଴ ൌ ݔ݀ ሾ4ݔଷ െ ସሿ଴ଵ ൌݔ3 1 
b.  
 Prሺܺ ൐ 0.2ሻ ൌ න ݂ሺݔሻ݀ݔଵ

଴.ଶ  ൌ ሾ4ݔଷ െ ସሿ଴.ଶଵݔ3  ൌ 0.9728 
 
c.  ܧሺݔሻ ൌ න ሻଵݔሺ݂ݔ

଴ න ݔ݀ ݔ ൈ ଶሺ1ݔ12 െ ሻଵݔ
଴ ൌ ݔ݀ 0.6 

 
Example 
 
The probability of the life span of a certain brand of cheap AAA batteries is described by the 

function: ࢌሺ࢞ሻ ൌ ൜૛ሺ૚ െ ࢞ሻ, ૙ ൑ ࢞ ൑ ૚૙, ࢋ࢘ࢋࢎ࢝ࢋ࢙࢒ࢋ , x is measured in hours. 

 
a. Sketch f(x). 
b. Calculate the probability that a battery will last for more than 45 minutes. 
c. Calculate the interquartile range of the battery life span. 
d. Calculate the median life span. 
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Answer 
 
a.  

x-2 -1 1 2

y

-1

-0.5

0.5

1

1.5

2

2.5

3

 
b.  
 
 Pr ൬ܺ ൐ 4560൰ ൌ න 2ሺ1 െ ଵସହ଺଴ݔሻ݀ݔ  

ൌ 116 ൌ 0.0625 
c.  
Lower Quartile 
 න 2ሺ1 െ ݔሻ݀ݔ ൌ 0.25௤భ଴  ሾ2ݔ െ ଵݍ ଶሿ଴௤భ=0.25ݔ ൌ 0.134 
Upper Quartile 
 න 2ሺ1 െ ݔሻ݀ݔ ൌ 0.75௤య଴  ሾ2ݔ െ ଷݍ ଶሿ଴௤య=0.75ݔ ൌ 0.5 
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Interquartile Range 
ଷݍ  െ ଵݍ ൌ 0.366 
 
d.  
 න 2ሺ1 െ ݔሻ݀ݔ ൌ 0.5௠

଴  ሾ2ݔ െ ݉ ଶሿ଴௠=0.5ݔ ൌ 0.293 
 

Calculator skills 
 
Define functions 
Graphing functions 
Evaluate definite integral 
Evaluate f ‘(x) = 0. 
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Review Questions 

 
1. Show by calculation if  the following are continuous probability distributions: 

a. f(x) = ( )






≥≤

<<+

1or  00

104
2
1 2

xx

xx  

 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 

b. f(x) = 






><

≤≤

4or  20

42
2
1

xx

x  

 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 

 
 
2. The probability density function of the age of puppies, X years, brought into a vet is given by: 

     f(x) = 




 <<−

otherwise0

20)2(
4
3 xxx  

 If 60 puppies are brought in on a particular day, how many are expected to be less than 8 months old? 

 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
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3. The probability density function of X is given by: 

     f(x) = 




 ≤≤

otherwise0
2

0)2sin( πxx  

Find the mean, median and mode of X. 

 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 

 
4. The life of a brand of sparklers, in seconds, can be modeled by the probability function: 

 f(x) =  







  
c
x2

0

x ≥ 100

elsewhere

 . 

a. Find the value of c. 
 

______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 

 
 

b. Find the median life of a sparkler. 
 

______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 

 
 
 
 
 
 
 
 
 



© TSSM 2011                                                                           Page 10 of 12  

c. Draw a sketch of f(x). 
 

______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
 

5. A continuous probability density function is modeled by the function

f(x) =  


  ax(2 – x)

0

0 ≤ x ≤ 2

elsewhere .

 

a. Find the value of a. 
 

______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 

 

b. Calculate  Pr


X < 1

2
  . 

 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
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Solutions to Review Questions 
 
1.  

a. 
⌡

⌠

0

1

f(x) ≠ 1   

No it is not 

b. 
⌡

⌠

2

4

f(x) = 1  

 
     Yes it is 

 
2.  

 

⌡

⌠

0

8
12
f(x) = 7

27

60 × 7
27

= 140
9

≈ Answer   

 
Approximately 16 puppies. 

 
 
3.  

Mean :  
⌡

⌠

0

π
2
x. f(x)dx   

Median :
⌡

⌠

0

med

f(x)dx = 0.5  

Mode: Solution to f ‘(x) = 0. 
 
 Mean= π

4
  Median = π

4
  Mode=π

4
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4.  
a. Integrate between x=100 and x=∞. 

100 
 

b. Solve the equation:
⌡

⌠

100

med

f(x)dx = 0.5   

 
200 

 
c.  

 

x

y

Length = 39.4mm

100

 
5.  

a. Solve the equation: 
⌡

⌠

0

2

f(x)dx = 1   

3
4

  

 

b. Evaluate: 
⌡

⌠

0

1
2
f(x)dx   

5
32

 


